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Activities and Findings
Research and Education Activities:
The main research activities have been related to empirical likelihood methods for copulas, tail copulas, characteristic functions, high
dimensional data, intermediate quantiles, modeling and sample fraction selection in tail copula and tail dependence function, endpoint
estimation with particular applications in risk management.
Findings:
Our main findings are as follows.

i) We propose to model tail copulas via elliptical copulas, which  results in an explicit formula for tail copulas. The inference involves
estimating tail parameter by samples in the far tail region and some parameter by the whole sample. Therefore, this modeling is a sort of robust.
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Moreover, it is easy to simulate and generalize to high dimension. We all propose a goodness-of-fit test for such modeling and applications to
some financial data sets can not reject such models. Hence, this modeling is practically useful.

ii) In the estimation of a tail copula or tail dependence function, one importance issue is how to select threshold, i.e., when data is in the tail. We
propose a very practical way to choose the sample fraction as larger as possible, but at the optimal rate, and then propose a bias reduction
estimation. This bias reduction estimator with the data driven sample fraction can be used to conduct both interval and point estimation
simultaneously.

iii) Empirical likelihood method is employed to construct confidence interval for a copula. The chi-squared limit is developed and simulation
study shows the advantage of such procedure.

iv) We extend the results of Jackknife variance estimation and empirical likelihood method  for quantiles to intermediate quantiles. These
extensions make the computation of Value-at-Risk more consistent. We also propose empirical likelihood method for estimating conditional
value-at-risk based on GARCH models, which is  useful in risk management.

v) We derive the asymptotic limit for the multivariate GARCH models when errors are modeled by a copula.
Training and Development:
Applications of these results were made to insurance data, financial data, etc. A  proposal in applying to enviromental sciences was submitted to
NSF without success. A revised version will be submitted again.

The project provided research time for the Principal Investigator to:   advise  Ph.D. students (Gong Yu, Ruodu Wang, Huijun Feng), and host
research visitors (Professors Zhengyan Lin, Zhengjun Zhang, Ming-Yen Cheng, Jonathan Hill, Deyuan Li, Qiman Shao, Ming Dai, Zongwu
Cai, Ingrid Van Keilegom).
Outreach Activities:
The outreach activities of this project have included talks at conferences in Georgia, San Fransisco, Ottawa, Florida and visiting collaborators in
ShangHai, London and Lisbon.
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To further enhance the dissemination of research supported by this grant, the papers that are listed in this report are posted at the URL and all
the papers acknowledge NSF support.  
Other Specific Products
Contributions
Contributions within Discipline: 
The results on empirical likelihood methods, extreme value theory, time series, copulas, tail copulas have led to 25 journal publications and
open new ideas for  other grant proposals.
Contributions to Other Disciplines: 
 
Contributions to Human Resource Development: 
 
Contributions to Resources for Research and Education: 
 
Contributions Beyond Science and Engineering: 
 
Conference Proceedings
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